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CLAIM 

1. Concrete obtained by kneading thermo-setting cement, 
delayed-action lime, water and, optionally, an aggregate, 
followed by hardening. 

2. Heat generating- type , thermo-setting cement 
comprising a uniformly dispersed mixture of thermo-setting 
cement and delayed-action lime. 

DETAILED DESCRIPTION OF THE INVENTION - 

The present invention relates to concrete obtained by 
kneading thermo-setting cement, delayed-action lime water and, 
optionally, an aggregate, followed by hardening, and heat 
generating- type , thermo-setting cement comprising a uniformly 
dispersed mixture of thermo-setting cement and delayed-action 
lime . 

Example 1 

100 parts by weight of thermo-setting cement, 10 parts 
by weight of delayed-action lime, 50 parts by weight of water 
and 100 parts by weight of finely powdered silica sand were 
kneaded and the mixture was poured into a mold to be hardened 
therein . 
Example 2 

105 parts by weight of heat generating- type , 
thermo-setting cement, which comprises a uniformly dispersed 
mixture of 100 parts by weight of thermo-setting cement and 5 



parts by weight of delayed-action lime, was kneaded with 50 
parts by weight of water and 100 parts by weight of finely 
powdered silica sand, and was poured into a mold to be hardened 
therein. 
Example 3 

A mortar was prepared using water mixed with a foaming 
agent, in place of the water in Example 1 or 2 . On the other 
hand, water containing a foaming agent was foamed and was mixed 
with the mortar to obtain a bubble-containing slurry. The 
slurry thus obtained, was poured into a mold and was hardened 
therein. 

As the thermo-setting cement (cement which is rapidly 
hardened upon heating) in the above examples, thermo-setting 
cement manufactured by Osaka Cement K.K. or thermo-setting 
cement manufacture by Komic K.K. (phonetically spelled) , which 
may be the thermo-setting cement described in Kokoku (Jpn. 
Examined Patent Publication) No. 56-31295, were used. 

As the delayed-action lime, an encapsulated lime capable 
of delaying or regulating hydration between calcium oxide and 
water may be used. The encapsulated lime may be obtained by 
forming a coating layer around calcium oxide, the coating layer 
being made of calcium carbonate and/or calcium hydroxide (Jpn. 
Paten Application No. 54-17269) , or being made of a hydrophobic 
agent such as paraffin, stearic acid, and a stearate, a 
synthetic resin, or a mixture thereof. 

Thermo-setting cement has been conveniently used because 
it is rapidly hardened when mixed with water and subjected to 
heating at about 70°C for 30 minutes, or to steam-curing, and 
because it has a long working life . However , the thermo-setting 
cement is defective in that it requires heating upon use. In 
contrast, in the present invention, which uses delayed-action 
lime in combination, the coating layer of the delayed-action 
lime becomes thinner or is slightly damaged by abrasion or a 
part of hydrophobic material is slightly peeled off, during 
kneading, so that the lime reacts with water after pouring the 
concrete, to gradually generate heat and swell causing 
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hydration of a thermo-setting cement: due to the heat of reaction 
of lime. Accordingly, the cement can be hardened without using 
a heat-generator. The mixing ratio of the delayed-action lime 
is not limited to those of the examples and may vary with the 
purposes. The expansion due to the hydration reaction of the 
lime and the reaction with the thermo-setting cement may be 
utilized. For example, when members of a concrete-based 
structure are assembled, sleeves or sheath tubes are embedded 
and proj ecting reinforcement bars are loosely inserted into the 
sleeves or reinforcing steels are arranged into the continuous 
sheath tubes. Grout is poured and hardened into the sleeves or 
sheath tubes. However, the method is defective since the grout 
takes long time to harden resulting in a prolonged building 
operation. In contrast, when the concrete of the present 
invention is used as the grout, the construction time can be 
shortened since it generates heat and is hardened in shorter 
time so that the assembly can be carried out continuously, and 
also it exhibits an effect that the strength of a connecting 
portion can be improved because a dense and strong concrete is 
obtained due to its expansivity. 

According to the present invention, which is constructed 
as mentioned above, a concrete having a high tensile skin can 
be obtained in shorter time without a heat generator, which is 
very valuable. 
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